. Wild type retinas were infected with the indicated viruses at either high (3E9 vg/eye) or low dose (8E8 vg/eye) and harvested at P30 for histology. Retinal cross-sections were stained for short-and medium/long-wavelength opsins (red) (A) and for GFAP (red) (B). Loss of opsin staining and upregulated expression of GFAP were observed in the retinas infected with AAV8-CMV-null, but not in the retinas infected with AAV8-RedO-GFP. Scale bar, 100µm. Figure S3 . Representative images of RPE toxicity resulting from infection with the indicated viruses. All retinas were infected virus at indicated doses. Scale bar: 100um.
Figure S4
. RPE damage increases with incubation time. Representative images of RPE (labeled with phalloidin) from CD-1 mice injected with AAV8-CMV-GFP (8E8 vg/eye) and harvested at the indicated age. Toxicity grades for each group are listed in the table on the right.
Figure S5
. Analysis of AAV preparations by SDS electrophoresis. Lanes 1 and 2: reference virus preps. Lane 3-7: some of the virus preps that were tested for toxicity. Note that AAV8-Rho-GFP (lane 7) has much more protein contaminants but is non-toxic, while AAV8-CMV-GFP (lane 5) has relatively little contaminants but is toxic. Lane: L: Ladder 1. AAV8 reference prep 2. AAV2 reference prep 3. AAV2-CMV-null 4. AAV8-CMV-null 5. AAV8-CMV-GFP 6. AAV8-RedO-GFP 7. AAV8-Rho-GFP Figure S6 . A retina partially infected with the AAV8-CMV-GFP vector shows photoreceptor toxicity (loss of PNA staining, A) only in the infected area, which is marked by GFP (B). Dotted line outlines the boundary between the infected and uninfected areas. Magnified views of boxed areas show loss of outer segments in the infected area (white box) and normal outer segments in the uninfected area (yellow box).
Figure S7. A)
Wild type retinas were infected with AAV5-CMV-GFP at either low dose (8E8 vg/eye) or high (3E9 vg/eye) dose and harvested at P30 for histology. Control images were selected from uninfected regions with healthy retinal layers of little GFP expression on the same section. Retinal cross-sections were stained for short-and medium/long-wavelength opsins (red). Loss of opsin staining and GFP+ cells were evident in both low and high dose AAV5-CMV-GFPinjected retinas. B) Iba1 staining (red) of the retinal sections showed increased number and migration toward ONL of Iba1+ microglia in both low and high dose AAV5-CMV-GFP-injected retinas. 
Methods and Materials:
Optomotor responses. The optomotor responses of mice were measured using the OptoMotry System (CerebralMechanics) with minor modifications, as previously described (1, 2) . Only the photopic vision was tested, at a background light of ~70 cd/m 2 in this study. An examiner tested the mouse visual acuity (i.e. maximal spatial frequency) and the contrast sensitivity (i.e. minimal contrast) separately and blindly (i.e. without knowing which AAVs were injected in which eyes) with the aid of a computer program. In the acuity test, the contrast of the grates was set at 100%.
In the contrast sensitivity test, the spatial frequency was set as 0.128 cycles/degree. In both of the tests, the temporal frequency was set at 1.5 Hz. During each test, a computer program determined the moving direction of the grates (i.e. clockwise or counter-clockwise) and the parameters at each testing episode. The examiner could see the moving direction of the grates through virtual radiances on the screen but could not see the parameters, in order to minimize human bias. In each testing episode (~5 seconds), the examiner reported "yes" (or "no") to the system if observation of the mouse provided (or not) an optomotor response that matched the grating movement. After a series of test episodes, the same computer program determined the acuity or contrast sensitivity of the right eyes (i.e. counter-clockwise) and the left eye (i.e. clockwise). The acuity was recorded as it was, while the contrast sensitivity was recorded as its reverse for analysis.
Optical Coherence Tomography (OCT).
OCT images of mouse eyes were taken by a commercially available OCT2 system in combination with the MicronIV fundus imaging system (Phoenix Research Labs). The animals were anesthetized with a ketamine/xylazine (100/10 mg/kg) cocktail. The eyes were treated with a drop of 5% phenylephrine and 0.5% tropicamide solution to dilate the pupils, and a drop of GONAK 2.5% hypromellose solution (Akorn) to keep the lens hydrated. Fundus images were taken with a filter set of Exciter (FF01-469/35-25, Semrock) and Barrier (FF03-525/50, Semrock) that were selected for spectra to visualize GFP. The OCT image of the retina was taken near the optic nerve head, and the imaging location was marked on the fundus image by a long green arrow.
Electoretinography (ERG). ERGs were performed in vivo with the Espion E3 System (Diagonsys LLC) as previously described (1, 2) . A new ERG protocol was created to characterize the rod and cone responses with a minimal number of flash steps based on our previous studies of wild type mice (3, 4) . In brief, mice were dark-adapted overnight in a cabinet, anesthetized, and pupils were dilated as described above for the OCT imaging, and placed on a heating pad throughout the tests. Gold-wire electrodes were then applied to the surface of the cornea with a drop of PBS as the immersion medium. The reference electrode and ground electrode were applied sub-cutaneously near the tail and under the scalp, respectively. The above steps were all done under a dim red headlight, and the mouse was stabilized in complete darkness for 3 minutes before the scotopic test. The scotopic response was elicited, recorded, and averaged at multiple 0.1 cd s/m 2 530nm flashes. Photopic vision was probed under 30 cd/m 2 background light after 12 minutes light adaptation with multiple flashes at 1 (peak), 10 (peak), 100 (Xenon), 1000 (Xenon) cd s/m 2 . The amplitude and implicit time of a-wave and b-wave were measured after the recording accordingly.
Flow cytometry. Retinas were dissected from adult CX3CR1 gfp/gfp mice (Jackson Laboratory, Bar Harbor, ME), in which microglia are labeled with GFP (5). Individual retinas were isolated and treated with activated papain (Worthington Biochemicals, Lakewood, NJ) for five minutes at 37 o C, followed by manual trituration to dissociate cells. Cells were subsequently washed twice with 2% fetal bovine serum and 2mM EDTA in PBS, incubated with DAPI at a concentration of 0.5 µg/mL for five minutes at 4 o C, and passed through a 40 µm filter prior to analysis. Flow cytometry was conducted on a BD/Cytek FACSCalibur DxP11 running FACSDiva software (Becton Dickinson, San Jose, CA). Over 10,000 live events were recorded for each sample. Data
